INTRODUCTION {#sec1-1}
============

Menstrual cycle is the cyclical shedding of endometrium every 28 ± 7 days in response to hormones. It is a natural phenomenon that occurs throughout the reproductive years of every woman\'s life during which blood loss per cycle is not greater than 50 ± 30 ml with or without discomfort.\[[@ref1]\] A woman on an average undergo 400 menstrual cycles prior to menopause. The average menstrual cycle lasts for about 5 days, which accounts to approximately 67 months of menstrual bleeding over a lifetime.\[[@ref2]\]

The adult pattern of ovulatory cycles is 21 to 34 days long, while the young females experience irregular pattern.\[[@ref3]\] 75% of adolescent girls are reported to have menstrual dysfunction and is known to affect the normal daily chores. Delayed, irregular, painful, and heavy menstrual bleeding are common occurrence among younger age and are the leading reasons for physician office visits by adolescents.\[[@ref4]\] Dysmenorrhea is yet another major cause of activity restriction and school absenteeism in adolescent girls. However, the condition is often considered as physiological pain and generally ignored. A few of the adolescents consult physician for the problem and many adopt self-medication with over-the-counter medicines or home remedies.\[[@ref5]\] Therefore, statistics about prevalence of menstrual problems or dysmenorrhea and their causes are poorly available due to under-reporting.

Menstrual patterns are influenced by a number of host and environmental factors.\[[@ref6]\] Knowledge regarding the factors influencing menstrual symptoms are important in order to manage it effectively and help women make up the days less troublesome and tolerable. Very few studies are available from India discussing menstrual pattern.

A cross-sectional study was therefore conducted to determine patterns of menstrual cycles among young girls and its related problems, discomfort and working ability of girls during the period. Also to infer the extent of awareness and sources for information regarding menstruation possessed by Indian girls before attaining puberty.

MATERIALS AND METHODS {#sec1-2}
=====================

Participants of the present study were 194 unmarried female students studying in various degrees level classes from undergraduate and postgraduate institutions from Mysore city. Purposive sampling was adopted to select the subjects; those women who cooperated to provide correct and complete information and fitted into the study criteria were included for the study.

Criteria for selection {#sec2-1}
----------------------

Inclusion criteria - aged between 18 to 27 years, menstruating, and unmarried; Exclusion criteria - age less than 18 and more than 27 years, married, and those with known secondary dysmenorrhea and other metabolic disorders. The study was conducted during the academic years 2008 -- 2009. The selected women were requested to complete the questionnaires to elicit information relating to demographic features, menarche age, and menstrual pattern. Severity of dysmenorrhea was measured using the Visual Analogue Scale developed by Revill *et al*.\[[@ref7]\] Impact of menstrual disorder on working ability, the source of knowledge about menarche, and menstruation was also obtained using a pretested questionnaire developed for the purpose. Information regarding menstrual bleeding was obtained by interview method using a pictorial chart to describe the degree to which the sanitary wear was soiled, as suggested by Higham *et al*.\[[@ref8]\]

Statistical analysis {#sec2-2}
--------------------

The data were analyzed using SPSS for Windows version 16.0. Descriptive statistics was used to determine mean age of the subjects, age at menarche, frequency of menstrual disorders, prevalence of dysmenorrheal, and activities affected by this condition. The categorical data were analyzed using Chi Sq. or Fisher\'s exact test.

RESULTS {#sec1-3}
=======

Demographic characteristics of the subjects are presented in [Table 1](#T1){ref-type="table"}. It is evident that the participants were young adults aged more than 18 years (18 - 27 years) with a mean age being 20.6 ± 1.32 years. The major religion of the subjects was found to be Hinduism (90.2%). Muslims and Christians were 7.7% and 2.1%, respectively. Nuclear family system was predominant followed by joint families. Higher percentage of the participants belonged to families with ≤4 members (56.7%) and 5 to 8 members (38.1%). Income is a most important variable affecting health and wellbeing of individuals; the selected subjects had family income varying from Rs. \<5 000 to \>35 000 per month. Nearly 70% of the subjects had a family income between Rs. 10 000 to 35 000.
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The menstrual pattern of the selected subjects is presented in [Table 2](#T2){ref-type="table"}, it can be seen that the mean age of menarche was 13.36 ± 1.25 years exhibiting wide variations, i.e., 10 to 17 years among the participants. Sixty percent of participants were aware of menstruation before attaining menarche. Source for information varied from mothers and friends to TV, magazines, and newspaper; nevertheless, the major sources were mothers and friends (47.8%). The mean duration of experience of menstruation among the selected subjects was 7.25 ± 1.95 years, having a range between 3.05 to 14.26 years. Also, frequency of the cycle length and duration of flow is presented in the Table. Menstrual characteristics as indicated by the selected subjects are presented in [Table 3](#T3){ref-type="table"}. It is evident from our results that 42 to 53% of the participants in the two age categories, i.e., \<21 and \>21 years, respectively, experienced excessive bleeding (scores \>80) as per the pictorial chart and 77 to 80% were found to have dysmenorrhea. Menstrual irregularity however was of less occurrence, 13.5% of subjects in the younger age group (18 to 21 years) experienced frequent irregular menstruation than those of older age (6.6%). It is further interesting to mention that menarche age was found to exert an effect on blood loss per menstrual cycle and occurrence of dysmenorrhea. Excessive blood loss was found to be associated to menarche age; it can be perused from the Table that frequency of excessive blood loss was higher in females with early menarche. The inverse relation between age of menarche and blood loss was found to have statistically significant association (*P* = 0.029). It is also evident that higher percentage of girls who encompassed menarche at an earlier age experienced dysmenorrhea more than those who had late menarche (*P* = 0.001). However, menstrual irregularity was found to be independent to age of menarche (*P* = 0.138).
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We also found an extremely significant association between cycle length and frequency of irregularity. Irregular menstrual cycles were frequent among girls who had cycle length \>35 days. Although occurrence of dysmenorrhea was independent to cycle length, all those who had cycle length \>35 days were dysmenorrheic. It could be possible that females with longer cycles suffer from dysmenorrhea. The Table also presents data regarding duration of menstrual flow and menstrual problems; it is plausible that with longer duration of flow, total loss of blood tends to be higher. It is also obvious that females with longer duration of flow experienced irregular menstrual pattern and statistically mildly significant; nevertheless, the actual number of subjects in this category were very small.

Prevalence of menstrual symptoms is listed in [Table 4](#T4){ref-type="table"}; most prevalent symptoms were tiredness (47.9%), backache (38.3%), and anger (34.5%).
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The pain characteristics observed among the dysmenorrheic females are presented in [Table 5](#T5){ref-type="table"}. It can be perused that 78.2% of the participants suffered from pain. Different locations for pain were revealed by the subjects, the most frequent pain location was lower abdomen followed by low back and a co-occurrence of abdominal and low back pain. The characteristic of pain experienced was revealed as twisting or stinging sharp pain by majority of the participants. Nearly 50% of the participants mentioned to have experienced pain after one year of the menarche, while 39% experienced pain from the first period. It is worthwhile mentioning that dysmenorrheic females also experienced painless menstrual cycles though less frequently. The proportion of participants who experienced painful and painless menstruation was as follows: 68% of girls experienced every cycle to be painful, 10.4% had painful menstruation less frequently, i.e., on an average pain once in 3 months, and 21.6% experienced pain rarely, i.e., once in 6 months.
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Furthermore, majority of the females with dysmenorrhea mentioned that the pain commenced from first or second day of the menstruation. The duration of pain varied from one day to the entire period, higher percentage of subjects experienced pain for one to two days.

It was proposed to identify the association between certain menstrual characteristics and severity of dysmenorrhea. The Chi Sq analysis indicated its independence to all the selected variables except for work ability. It is apparent from [Table 6](#T6){ref-type="table"} that percent distribution of females from two different age categories into severity was essentially similar; pattern of distribution for other variables was analogous to this. The severity of pain related to dysmenorrhea could probably restrict movement affecting working ability since 48 and 49% of the participants from mild and moderate dysmenorrheal, respectively, reported to be affected moderately during the menstrual time; therefore, a significant dependency was exhibited according to Chi Sq analysis.
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DISCUSSION {#sec1-4}
==========

Regional and racial differences have been reported to affect menarche age,\[[@ref9][@ref10]\] various factors such as heredity, environmental conditions, body stature, socioeconomic status, nutritional and health status, family size, level of education, and psychological well being are known to influence menarche age.\[[@ref10][@ref11]\] The mean age for menarche observed in the present study from Mysore urban was 13.36 ± 1.25 years; this is inconsistent with studies reported from other parts of India. Although small differences are obvious between the reported ages, varying from 13.06 ± 1.43 years in West Bengal\[[@ref12]\] to 13.4, 13.5, and 13.6 years in Goa, Chennai, and East Delhi, respectively.\[[@ref13]--[@ref16]\] Recent reports from many countries of the world indicate a decline in the mean age; the current age as per reports from European and North American countries is 12.5 years, while 12.8 ± 1.3 years is from Turkey.\[[@ref5][@ref9][@ref10]\]

Variations have been encountered in population for cycle duration and extent of flow, inter- and intra-individual variations are also common. A few studies from south India indicated that 1 and 12% of women encountered shorter (\<21 days) and longer cycles (\>35 days), respectively.\[[@ref17]\] In accordance to these reports, we observed 2.2% and 4.1% of the participants to encompass short and long menstrual periods, respectively. However, higher percentages (7-24%) of occurrence are reported from Turkey and Nigeria.\[[@ref18]\] Similarly, reports have indicated variations in duration of flow, the mean duration being 5.3 ± 1.32 days and stretched to more than 7 days for Indians. One to four percent of women population is reported to have long duration of flow.\[[@ref18]\] We found a mean duration of 4.77 ± 1.06 days as the normal period of menstrual flow, with 4.1% of participants having more than 7 days. Furthermore, it is evident that a major proportion of the females experience abundant discharge during the menstruation. Studies indicate occurrence of large variations in menstrual loss among women population, 23.5% women from West Bengal;\[[@ref15]\] 8 to 9% women from India and neighboring countries were reported to encounter heavy discharge.\[[@ref19]\] In contrast to other reports from India, our study observed a larger proportion (44.5%) of the participants to have experienced abundant discharge. The reason for such an observation is not known whether the age or other environmental factors exert the influence. Differences in the method of evaluation could also possibly affect the results.

Irregularity in the monthly shedding is also indicated in different studies, percent occurrence from Bangladesh,\[[@ref19]\] Lebanon,\[[@ref20]\] and Gambia\[[@ref21]\] varied from 3 to 16%, whereas studies from India presents a figure of 5 to 9%.\[[@ref22]\] In the present study, prevalence of irregular cycles was 11.9%. It could be possible that the increase in the incidence of irregularity is due to changes in lifestyle that is being introduced in different spheres of life.

Dysmenorrhea is an important menstrual disorder in adolescence, and common in young women with ovulatory cycles. Recently, it has become an important public health problem among the female population; prevalence rate reported from different states of India appears to be as follows: Delhi, 63.75% and\[[@ref12]\] Chennai, 61%.\[[@ref13]\] In certain regions, prevalence rate are as high as 71 to 93%; these variations can be due to difference in region-specific environment, age of participants, and study protocol.\[[@ref23]--[@ref25]\] Prevalence of dysmenorrhea among the selected group was 78.2%, and it was associated to early menarche age; similar observation is reported among Moroccan girls.\[[@ref26]\] Probably early onset of menarche leads to earlier ovulatory cycles and an earlier experience of dysmenorrhea.

Occurrence of severe pain during menstrual period accounts to 3-20% in most population\[[@ref26]--[@ref28]\]; our results coincide with these reports (6.7%). It is also evident from these studies that severity of pain decrease with increase in age, and older women experience severe pain less frequently.\[[@ref29]\] Our results exhibited a small effect of age on severity of pain; however, it was statistically not significant. Also, 46.5% of the dysmenorrheic girls opined that pain continued to be as severe as at that experienced on the first incidence of menstrual pain.

Immobility (clearly inhibited) due to pain during menstrual period was seen in 7.3% of the dysmenorrheic girls including the various intensity of dysmenorrhea. 68.8% of the participants mentioned that their working ability was affected to moderate extent, the association between severity of pain and limited work ability was statistically significant (*P* = 0.000). Other studies indicate 3 to 18%\[[@ref21]\] girls to be affected severely and 52% to be moderately or mildly affected.\[[@ref30]\] Especially, the college and university students (46%) had absenteeism due to menstrual pain and were highly associated statistically. Similar results have been reported from other regions.\[[@ref25][@ref29]\] It is important to know the health problems of the general population so that corrective measures can be incorporated in the health intervention programs; our study has contributed to the current health-related problems of women which curtails their productivity. Although the problem faced by the women is for a short duration, the repetitiveness makes it a serious concern and requires a corrective measure.

Awareness regarding menarche is common among young girls before encompassing it, ranging from 42.5% in rural areas to 66.1% among urban counterparts. The major source for information was mothers, friends, or the information media, such results were also reported by other works.\[[@ref5][@ref14][@ref12][@ref31]\]

In conclusion, dysmenorrhea and menstrual irregularity are more prevalent among young females. Common symptoms of dysmenorrhea are tiredness, anger, and backache; the pain that is characteristic to dysmenorrhea varies in intensity. Those females who experienced severe pain suffered with abdominal cramps, vomiting, and loss of appetite including immobility. It appears that occurrence of dysmenorrhea is increasing in population; such sufferings would affect the productivity among females. Therefore, it can be stated that a comprehensive school education program on menarche and menstrual problems may help girls to cope better and seek proper medical assistance.

The limitation of the present study is that it consists only of College and University students, and may not represent the frequency of dysmenorrhea and other menstrual disorders among young women in the general population.
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